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2002 March 3/29/2002 4/16/2002 50 19 8
May 5/20/2002 5/28/2002 80 9 8
July 7/8/2002 7/16/2002 77 9 8
September 9/13/2002 9/22/2002 76 10 10
November 10/28/2002 11/10/2002 74 14 9
2003 March 3/24/2003 4/4/2003 69 12 8
May 5/20/2003 5/23/2003 29 4 4
July 6/30/2003 7/10/2003 87 11 8
September 9/30/2003 10/8/2003 73 9 8
November 10/28/2003 11/5/2003 76 9 9
2004 March 3/20/2004 3/31/2004 90 12 8
May 5/17/2004 5/26/2004 90 10 10
July 7/1/2004 7/10/2004 59 10 7
September 9/2/2004 9/15/2004 80 14 8
November 10/28/2004 11/10/2004 86 14 10
2005 March 3/16/2005 3/25/2005 80 10 8
May 5/2/2005 5/10/2005 80 9 8
July 7/1/2005 7/12/2005 80 12 8
September 9/8/2005 9/18/2005 76 11 8
November 10/31/2005 11/9/2005 80 10 9
2006 March 3/23/2006 3/31/2006 80 9 8
May 5/15/2006 5/25/2006 80 11 8
July 6/28/2006 7/13/2006 73 16 7
September 8/30/2006 9/13/2006 70 15 8
November 10/30/2006 11/7/2006 74 9 8
2007 March 3/13/2007 3/23/2007 77 11 8
May 5/9/2007 5/23/2007 77 15 9
July 7/2/2007 7/10/2007 78 9 9
September 0 0 0
November 10/30/2007 11/12/2007 77 14 8
2008 March 3/17/2008 3/26/2008 80 10 8
May 5/20/2008 5/27/2008 78 8 8
July 6/28/2008 7/7/2008 80 10 7
September 9/2/2008 9/11/2008 80 10 7
November 10/30/2008 11/11/2008 80 13 8
2009 March 3/16/2009 3/26/2009 80 11 7
May 0 0 0
July 7/14/2009 7/20/2009 80 7 7
September 9/2/2009 9/12/2009 80 11 8
November 11/3/2009 11/10/2009 78 8 7
2010 March 3/22/2009 3/31/2009 79 10 7
May 5/22/2010 5/28/2010 79 7 7
July 7/6/2010 7/9/2010 45 4 4
September 8/31/2010 9/11/2010 80 12 8





















2002  32,019  23,605  5,487  4,494  4,560  3,021 
2003  30,924  20,828  3,913  3,055  3,250  2,417 
2004  47,622  31,245  5,169  4,290  4,272  3,330 
2005  45,204  36,909  6,065  5,006  5,067  3,432 
2006  43,957  31,243  5,413  4,229  4,402  3,503 
2007  30,893  22,124  4,282  3,253  3,671  2,869 
2008  26,299  19,596  4,206  3,048  3,677  3,429 
2009  22,050  15,694  3,227  2,205  2,729  2,640 















































Species  Sp. Code  Month  Region  Depth 
03 05 07 09 11 01 02 03  04  05  01  02 03
Atlantic croaker  0005                                        
black seabass  0002                                        
bluefish  0009                                        
butterfish  0004                                        
kingfish sp.  0013                                        
northern puffer  0050                                        
scup  0001                                        
spot  0033                                        
striped bass (March)  0031                                        
striped bass (November)  0031                                        
summer flounder  0003                                        
weakfish  0007                                        
white perch (March)  0032                                        
white perch (November)  0032                                        
Additional species                                        
blue crab ‐ ad. female  6143                                        
blue crab ‐ male  6141                                        
















































































































































































































































































































































































































































































































































































































































































































































































































































74  88.7  13  15.2  13 
77  381.3  19  11.4  15 
78  146.5  22  134.7  16 
80  24.5  14  16.8  9 


























































































Figure 1.  Overall abundance indices (number and biomass) for Atlantic croaker based on delta lognormal mean (A), 
geometric (B) and arithmetic (C) means.
37
Index 9,095.6 14,605.0  21,970.1  13,519.7 10,093.3 57,832.4 2,726.8 5,122.1 2,545.6 Number
CV (x100) 27.6      74.7         25.8         29.0        25.1        58.2        30.3      230.6    172.6    
Index 2,005.2 3,008.1    6,115.4    3,154.7   2,669.6   7,855.0   312.2    551.3    434.0    Bioma ss
CV (x100) 43.1      107.9       29.4         33.2        31.3        44.5        47.4      79.5      1,988.0 
Index 242.91 511.6 2407.87 1486.75 1141.96 2079.31 107.84 557.32 104.86 Number
CV (x100) 8.8 7.9 4.2 4.7 5.6 6.3 9.3 7 8.4
Index 79.14 136.48 672.73 358 303.65 413.91 24.85 85.66 23.4 Biomass
CV (x100) 9.1 8.5 4.5 5.3 5.9 6.8 9.7 7.6 9.3
Index 6448.03 7634.03 14149 8804.61 7164.95 19651.7 2150.79 3749.66 2015.05 Number
CV (x100) 18.6 27 16.9 17.8 15.1 20.2 23 22.2 31.3
Index 1422.23 1561.59 3713.65 2232.28 1835.99 2921.61 299.51 436.31 331.27 Biomass
CV (x100) 22.2 28.1 17.2 21.5 17.5 16.5 28.4 25.8 38.5
Atlantic Croaker






































































Figure 4.  Abundance (kg per hectare swept) of Atlantic croaker in Chesapeake Bay, 2010.
42
Figure 5.  Diet composition, expressed as percent by weight (A) and percent by number (B) of Atlantic croaker 
collected during ChesMMAP cruises in 2002-2010 combined.
43 
n (fish) = 2,709
n (clusters) = 1,271
n (fish) = 2,709





Inde x 18.5      16.2      6.3        7.4        2.9        18.9      9.4        17.2      9.5        Numbe r
CV (x100) 30.1      31.3      43.2      49.5      239.0    38.2      54.2      31.2      36.4      
Inde x 1.4        2.2        1.0        0.9        0.4        1.1        0.9        1.6        0.4        Biomass
CV (x100) 33.0      64.5      48.5      54.9      151.5    47.1      44.4      34.1      38.0      




Index 0.96 0.97 0.43 0.29 0.36 0.90 0.29 0.87 0.52 Number
CV(x100) 21.8 20.1 30.3 36.9 36.4 28.1 36.0 22.3 28.3
Index 0.34 0.25 0.23 0.15 0.14 0.31 0.11 0.29 0.15 Biomass
CV(x100) 22.4 27.5 31.2 38.2 42.6 29.8 40.7 24.4 30.0
Index 19.28 16.38 7.69 7.25 10.90 20.60 7.71 19.83 9.66 Numbe r
CV(x100) 27.2 28.2 34.0 45.5 58.7 31.4 53.0 27.3 33.0
Index 1.52 1.35 1.22 0.89 0.77 1.30 0.61 1.22 0.37 Bioma ss











Figure 7.  Black sea bass length-frequency in Chesapeake Bay, 2002-2010.
Black Sea Bass













Figure 8.  Black seabass age-structure in Chesapeake Bay, 2002-2008.
Black Sea Bass
























n (fish) = 207
n (clusters) = 129
Figure 10.  Diet composition, expressed as percent by weight (A) and percent by number (B) of black sea bass 
collected during ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 207
n (clusters) = 129
Black Sea Bass
52 
Figure 11.  Abundance indices (number and biomass) for bluefish based on delta lognormal (A), geometric (B) and 
arithmetic (C) means.
53 
Index 23.2      62.8      13.0      96.8      11.6      34.3      7.7        4.9        240.5    Number
CV (x100) 41.2      80.0      41.8      37.6      39.5      37.4      55.7      64.0      85.7      
Index 7.2        11.1      6.3        20.1      5.7        8.6        2.2        1.2        62.9      Biomass
CV (x100) 42.6      58.0      38.1      42.8      55.9      43.0      66.8      59.9      282.1    
Index 1.00 3.10 0.83 2.61 0.87 3.80 0.39 0.38 0.31 Number
CV (x100) 28.7 16.3 26.9 19.4 29.4 21.9 39.7 40.2 56.3
Index 0.68 1.24 0.58 1.38 0.49 2.00 0.23 0.22 0.19 Biomass
CV (x100) 29.2 17.9 27.8 20.0 32.5 22.1 41.2 41.3 60.6
Index 20.80 64.75 13.78 83.92 12.69 44.22 7.90 6.51 86.57 Number
CV (x100) 40.0 46.3 34.5 34.7 34.7 27.8 47.9 42.4 78.3
Index 6.57 9.38 5.09 17.76 3.79 12.14 1.91 1.38 11.99 Biomass



































Figure 13.  Bluefish age-structure in Chesapeake Bay, 2002-2009.
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Bluefish





















Figure 14.  Abundance (kg per hectare swept) of bluefish in Chesapeake Bay, 2010.
Bluefish
59 
n (fish) = 239
n (clusters) = 137
Figure 15.  Diet composition, expressed as percent by weight (A) and percent by number (B) of bluefish collected 
during ChesMMAP cruises in 2002-2010 combined.
n (fish) = 239





Index 386.6    750.3    628.8    597.3    626.1    352.0    492.6    590.1    208.8    Numbe r
CV (x100) 40.7      23.9      25.6      17.6      26.4      37.7      22.2      26.6      34.4      
Index 23.7      35.2      68.3      40.5      44.9      30.8      38.4      26.5      14.2      Bioma ss
CV (x100) 45.2      26.8      34.6      25.0      34.1      49.2      27.0      33.2      34.8      




Index 350.93 624.57 544.8 510.45 526.33 336.06 445.94 523.76 182.97 Number
CV (x100) 32.5 19.8 22.1 17.6 22.7 35.9 20.7 24.3 31.8
Index 20.3 31.33 55.61 32.2 31.76 30.11 33 20.95 10.65 Biomass
CV (x100) 35.6 23.4 27.9 18.8 25.5 39.8 23.1 27.1 32.1
Index 37.61 108.38 55.94 126.81 82.54 65.79 73.04 78.6 13.64 Number
CV (x100) 15.2 9.6 11.5 9.5 10.3 14 11.1 10.1 15.3
Index 4.6 6.86 9.13 13.32 7.91 9.11 9.78 6.66 2.57 Bioma ss











































Figure 18.  Abundance (kg per hectare swept) of butterfish in Chesapeake Bay, 2010.
Butterfish
Index 51.0      58.7      39.6      68.3      118.5    73.1      275.0    174.7    352.3    Number
CV (x100) 46.3      30.9      59.7      27.6      34.6      34.1      57.7      27.1      35.4      
Index 11.1      18.1      13.1      14.0      25.5      15.8      67.5      30.3      79.2      Bioma ss
CV (x100) 36.5      32.3      122.6    28.1      29.6      36.7      116.0    23.8      40.1      




Inde x 1.78 2.88 1.7 3.54 8.73 3.34 9.98 13.13 12.26 Number
CV (x100) 21.9 20.1 20.7 18.3 14 21.6 13.8 13.9 13.3
Inde x 0.99 1.69 0.93 1.75 3.78 1.75 4.04 4.91 5.32 Bioma ss
CV (x100) 22.9 20.8 22.4 18.9 14.5 22 14.9 14.4 13.9
Inde x 51.26 56.11 40.22 67.57 122.4 71.57 330.88 171.63 335.38 Number
CV (x100) 37.1 29.6 45.3 26.6 29.1 32.1 37.3 25.5 28.9
Inde x 9.81 16.19 10.6 12.56 22.98 14.17 62.69 27.32 63.01 Biomass
CV (x100) 34.3 31 49.9 26.3 24 32.6 36.8 21.7 28.8
























Figure 21.  Kingfish age-structure in Chesapeake Bay, 2002-2009.
68 
Kingfish (spp.)





















Figure 22.  Abundance (kg per hectare swept) of kingfish in Chesapeake Bay, 2010.
Kingfish (spp.)
71
n (fish) = 756
n (clusters) = 346
Figure 23.  Diet composition, expressed as percent by weight (A) and percent by number (B) of kingfish collected 
during ChesMMAP cruises in 2002-2010 combined.
n (fish) = 756





Index 272.7    229.7    41.6      133.0    58.8      164.8    57.4      72.7      290.9    Number
CV (x100) 19.1      28.7      48.7      84.2      32.3      41.6      43.0      40.4      32.0      
Index 28.5      40.1      9.1        18.1      8.2        21.8      8.2        7.8        80.0      Biomass
CV (x100) 24.4      47.6      50.6      83.4      32.2      52.1      36.7      34.8      98.2      
Figure 24.  Abundance indices (number and biomass) for northern puffer based on delta lognormal (A),  geometric (B) 
and arithmetic (C) means.
Northern Puffer
Index 43.6 19.12 1.32 6.11 4.15 28.08 2.98 3.77 16.95 Number
CV (x100) 13.6 14.6 35.4 22.3 26.8 14.2 25.8 26.1 17.6
Index 8.42 3.8 0.67 1.96 1.6 6.68 1.03 1.32 3.88 Bioma ss
CV (x100) 14.7 19.9 37.8 24.8 28 15.5 27.7 27.4 21.3
Index 254.17 217.58 39.02 140.07 54.98 165.41 58.93 67.5 267.73 Numbe r
CV (x100) 19.6 25.8 48.4 55.8 33.6 38.8 40.8 37 30.2
Index 27.07 30.78 7.29 13.99 7.26 22.36 5.09 5.85 44.83 Bioma ss












Figure 25.  Northern puffer length-frequency in Chesapeake Bay, 2002-2010.
Northern Puffer






























Figure 26.  Abundance (kg per hectare swept) of northern puffer in Chesapeake Bay, 2010.
Northern Puffer
77
n (fish) = 765
n (clusters) = 321
Figure 27.  Diet composition, expressed as percent by weight (A) and percent by number (B) of northern puffer 





Inde x 123.4    171.5    358.7    1,369.7 420.4    333.0    40.5      314.1    1,460.5 Number
CV (x100) 118.4    35.3      143.7    58.8      47.2      38.1      53.2      40.6      59.3      
Inde x 7.8        9.8        20.0      64.7      16.1      11.5      2.5        10.1      49.1      Bioma ss
CV (x100) 272.8    32.9      140.8    54.4      52.9      33.8      71.3      40.9      60.2      
Figure 28.  Abundance indices (number and biomass) for scup based on delta lognormal (A), geometric (B) and 
arithmetic (C) means.
Scup
Index 3.5 4.6 13.1 13.0 11.1 20.7 1.3 11.0 27.8 Number
CV (x100) 22.4 20.0 14.1 17.6 18.2 16.3 30.1 16.6 14.0
Index 0.98 1.36 2.78 2.95 2.15 2.51 0.44 1.89 4.04 Biomass
CV (x100) 25.4 21.7 16.3 20.1 20.5 19.1 33.2 18.6 16.2
Index 163.8 177.3 628.2 892.4 396.7 325.4 39.1 298.1 1127.3 Number
CV (x100) 67.6 30.2 52.4 28.8 34.4 32.9 45.5 31.2 29.7
Index 11.77 9.97 32.08 40.31 15.50 9.00 2.55 9.48 37.89 Biomass












Figure 29.  Scup length-frequency in Chesapeake Bay, 2002-2010.
Scup












Figure 30.  Scup  age-structure in Chesapeake Bay, 2002-2007.
82 
Scup





















Figure 31.  Abundance (kg per hectare swept) of scup in Chesapeake Bay, 2010.
Scup
85
n (fish) = 694
n (clusters) = 298
Figure 32.  Diet composition, expressed as percent by weight (A) and percent by number (B) of scup collected during 
ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 694
n (clusters) = 298
Scup
86 
Figure 33.  Abundance indices (number and biomass) for spot based on delta lognormal (A),  geometric (B) and 
arithmetic (C) means.
Inde x 2,062.9 1,806.5 1,506.3 4,269.9 3,820.6 3,315.9 2,507.2 4,264.0 1,356.2 Number
CV (x100) 279.3    96.4      16.0      18.8      18.0      18.1      19.4      30.5      35.9      
Inde x 1,566.4 414.5    191.3    755.4    383.3    343.3    204.2    611.6    69.7      Bioma ss
CV (x100) 2,312.5 5,307.3 22.6      47.2      19.1      20.8      20.1      39.9      1,707.0 
Index 36.72 37.54 63.23 176.13 292.68 187.72 54.03 78.26 34.97 Number
CV (x100) 7.2 7.5 6.9 4.6 4.1 6.4 6.9 5.4 9.4
Index 9.77 11.31 14.85 30.45 44.54 34.95 11.60 19.68 5.20 Bioma ss
CV (x100) 8.2 8.3 7.4 5.4 4.8 6.7 7.5 5.9 10.2
Index 1004.97 1245.49 1032.33 2757.52 2590.99 2290.09 1701.58 3397.76 1077.25 Number
CV (x100) 15.2 22.3 12.3 10.7 12.7 16.1 14.8 23.6 20.6
Index 146.69 195.80 118.73 313.34 273.90 232.28 130.32 500.72 39.67 Biomass













Figure 34.  Spot length-frequency in Chesapeake Bay, 2002-2010.
Spot













































Figure 36.  Abundance (kg per hectare swept) of spot in Chesapeake Bay, 2010.
Spot
93 
n (fish) = 1,358
n (clusters) =    665
Figure 37.  Diet composition, expressed as percent by weight (A) and percent by number (B) of spot collected during 
ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 1,358
n (clusters) =    665
Spot
Index 53.8      502.5    800.1    657.2    1,937.5 546.7    1,188.0 588.8    574.9    Numbe r
CV (x100) 91.7      23.1      9.6        39.4      32.5      20.2      19.4      20.1      23.8      
Index 1,001.0 689.2    831.4    166.5    4,080.9 282.7    6,208.3 418.1    655.0    Biomass
CV (x100) 208.7    52.1      24.2      43.3      32.8      23.0      4,339.6 25.2      34.2      
Figure 38.  Abundance indices (number and biomass) for striped bass (March) based on delta lognormal (A), geometric 
(B) and arithmetic (C) means.
Index 8.59 193.77 602.04 58.57 91.95 157.49 413.46 45.73 105.96 Number
CV (x100) 34.0 9.2 2.3 16.9 16.0 15.8 7.9 19.8 16.7
Index 5.98 89.61 425.78 29.98 77.33 87.08 357.39 33.89 110.29 Biomass
CV (x100) 34.6 12.7 4.1 15.9 15.7 16.1 10.3 20.9 19.0
Index 74.33 438.10 757.02 661.90 576.66 484.00 1040.03 480.08 400.01 Number
CV (x100) 53.0 20.9 11.2 26.9 39.9 23.0 24.9 27.3 25.2
Index 147.01 392.84 617.61 173.04 511.76 262.58 1654.13 275.27 455.67 Biomass
CV (x100) 64.8 35.3 17.6 29.6 44.1 24.1 34.9 29.5 37.8
Striped Bass
94 
Index 658.6    62.0      883.9    641.5    167.1    368.0    483.5    222.2    Number
CV (x100) 48.4      33.2      24.3      18.3      85.3      28.1      101.0    71.6      
Index 192.2    30.8      439.2    519.6    267.9    375.0    591.5    159.8    Biomass
CV (x100) 17.3      30.2      33.9      26.2      36.2      40.0      64.2      94.9      
≠                                                                                          
2005 not actual values (see associated text)
Figure 39.  Abundance indices (number and biomass) for striped bass (November) based on delta lognormal (A), 
geometric (B) and arithmetic (C) means.
Index 111.56 19.82 291.13 89.82 300.22 27.43 62.28 32.89 15.77 Number
CV (x100) 10.4 29.6 9.7 19.9 5.7 28.9 19.7 28.2 29.6
Index 55.52 6.57 60.00 43.28 131.69 27.30 50.68 20.04 13.92 Biomass
CV (x100) 9.9 19.0 11.3 20.4 8.9 28.1 20.4 29.5 35.6
Index 649.50 72.04 773.11 1452.21 513.77 274.67 327.87 379.72 276.65 Number
CV 41.0 27.4 25.0 77.8 21.2 49.6 32.0 51.3 48.7
Index 186.57 30.44 165.06 674.45 277.66 237.40 318.59 247.31 222.75 Biomass












Figure 40.  Striped bass length-frequency in Chesapeake Bay, 2002-2010.
96 
Striped Bass


























































Figure 42.  Abundance (kg per hectare swept) of striped bass in Chesapeake Bay, 2010.
Striped Bass
101 
n (fish) = 2,498
n (clusters) =    958
Figure 43.  Diet composition, expressed as percent by weight (A) and percent by number (B) of striped bass 
collected during ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 2,498
n (clusters) =    958
Striped Bass
102 
Inde x 403.8    249.1    306.9    357.7    458.0    344.8    479.6    180.5    175.1    Number
CV (x100) 16.4      13.8      23.5      12.3      9.2        13.2      19.5      15.6      13.4      
Inde x 232.3    126.4    108.9    150.8    154.3    123.5    230.7    88.9      65.2      Bioma ss
CV (x100) 20.7      25.0      41.6      13.2      13.8      14.9      20.5      16.9      17.8      
Figure 44.  Abundance indices (number and biomass) for summer flounder based on delta lognormal (A), geometric (B) 
and arithmetic (C) means.
Index 120.1 35.3 45.9 150.0 178.9 115.6 86.2 35.1 36.6 Number
CV (x100) 5.3 7.7 6.1 4.0 4.7 6.6 6.0 7.6 7.4
Index 55.5 12.0 18.8 57.5 61.5 38.9 30.3 15.7 15.6 Biomass
CV (x100) 5.7 10.0 6.5 4.5 5.1 7.3 6.8 8.2 7.6
Index 380.4 228.1 323.0 350.4 424.1 320.2 408.0 180.7 177.8 Number
CV (x100) 14.4 13.0 21.4 11.6 9.0 13.5 14.7 15.7 12.7
Index 179.3 105.6 127.4 141.4 148.1 99.5 137.9 75.3 63.7 Biomass













Figure 45.  Summer flounder length-frequency in Chesapeake Bay, 2002-2010.
Summer Flounder






















































Figure 47.  Abundance (kg per hectare swept) of summer flounder in Chesapeake Bay, 2010.
Summer Flounder
109
n (fish) = 2,769
n (clusters) = 1,255
Figure 48.  Diet composition, expressed as percent by weight (A) and percent by number (B) of summer flounder 
collected during ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 2,769
n (clusters) = 1,255
Summer Flounder
110 
Inde x 727.4    1,051.2 975.9    1,364.6 570.6    553.8    240.5    492.3    541.7    Number
CV (x100) 53.7      18.9      22.0      19.5      22.7      49.4      39.0      28.0      17.7      
Inde x 139.3    353.1    181.6    508.7    88.4      90.7      26.6      23.1      41.1      Bioma ss
CV (x100) 183.0    63.9      35.4      72.8      44.6      131.0    43.4      27.7      27.8      
Figure 49.  Abundance indices (number and biomass) for weakfish based on delta lognormal (A), geometric (B) and 
arithmetic (C) means.
Index 42.6 290.1 275.2 446.8 156.5 76.8 39.1 97.3 290.0 Number
CV (x100) 13.5 6.7 6.9 7.2 8.7 14.8 11.7 9.3 5.9
Index 11.5 26.6 48.9 68.2 23.2 12.8 7.6 8.3 21.3 Biomass
CV (x100) 15.4 10.4 8.0 8.6 10.0 17.7 13.2 11.5 7.4
Index 917.7 1504.6 1510.5 1979.9 960.9 898.8 452.1 822.9 929.5 Number
CV (x100) 28.4 15.8 19.2 15.6 19.8 30.7 31.2 22.5 16.1
Index 128.4 198.1 241.3 290.5 100.0 85.8 47.7 31.8 56.4 Biomass













Figure 50.  Weakfish length-frequency in Chesapeake Bay, 2002-2010.
Weakfish






















































Figure 52.  Abundance (kg per hectare swept) of weakfish in Chesapeake Bay, 2010.
Weakfish
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Figure 53.  Diet composition, expressed as percent by weight (A) and percent by number (B) of weakfish collected 
during ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 4,784
n (clusters) = 1,470
n (fish) = 4,784
n (clusters) = 1,470
Weakfish
Figure 54.  Abundance indices (number and biomass) for white perch (March) based on delta lognormal (A), geometric 
(B) and arithmetic (C) means.
Index 7,236.3 3,611.3 7,979.3 109,036.6 12,095.1 10,469.2 4,482.1 6,798.6 Number
CV (x100) 164.6    82.4      57.1      33.4        209.8    110.5    63.9      32.8      
Index 1,052.7 691.7    1,552.8 5,067.9   976.7    1,005.8 374.5    1,137.6 Biomass
CV (x100) 130.0    53.8      67.5      39.8        189.3    70.2      35.9      34.9      
≠                                                                                 
2007 not actual values (see associated text)
Index 37.7 152.7 721.2 356.4 475.2 3049.9 3119.3 141.8 275.8 Number
CV (x100) 9.0 17.3 6.8 14.8 13.3 10.5 5.5 4.4 11.3
Index 16.7 49.0 180.0 85.9 102.8 407.9 367.2 33.1 74.6 Biomass
CV (x100) 10.5 17.9 7.5 17.2 15.2 11.5 6.2 6.3 12.6
Index 3377.5 2641.8 5357.4 4122.9 12399.4 15447.3 7611.2 2981.4 3657.2 Number
CV (x100) 64.2 51.5 47.1 37.8 67.3 46.7 24.6 58.9 47.1
Index 595.9 422.9 1050.5 678.2 1732.7 1469.9 786.3 281.2 598.7 Biomass




Figure 55.  Abundance indices (number and biomass) for white perch (November) based on delta lognormal (A), 
geometric (B) and arithmetic (C) means.
Index 13,828.4 10,943.6 67,470.9 39,532.0 34,825.1 5,029.0   4,261.4   87,376.9 41,764.9 Number
CV (x100) 27.8      56.1      53.3      72.3      50.7      23.2      35.1      654.5    64.0      
Index 2,130.9 1,884.4 6,364.7 3,176.3 3,716.4 484.2    438.0    9,933.4 3,097.3 Biomass
CV (x100) 31.8      41.3      39.5      81.3      74.0      22.7      47.1      258.4    41.6      
Index 728.2 376.8 7463.8 2405.0 9464.3 104.2 185.4 1069.3 4207.5 Numbe r
CV (x100) 9.1 7.0 7.2 8.4 4.6 10.0 9.4 12.5 7.3
Index 158.9 81.5 1122.2 281.7 986.7 27.2 34.4 196.9 573.9 Biomass
CV (x100) 9.7 8.8 7.8 10.1 5.5 11.1 11.2 14.4 7.6
Index 10308.8 2949.6 22705.9 11387.1 18948.3 3044.7 3293.0 11651.1 17578.7 Number
CV (x100) 30.2 29.8 22.2 34.6 34.5 34.6 38.1 39.4 44.7
Index 1477.0 483.0 2857.3 1019.4 2158.4 283.7 317.7 1688.3 2099.9 Biomass
CV (x100) 32.4 34.1 23.8 33.4 42.7 31.8 44.1 38.9 48.0
White Perch


































































Figure 58.  Abundance (kg per hectare swept) of white perch in Chesapeake Bay, 2010.
White Perch
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Figure 59.  Diet composition, expressed as percent by weight (A) and percent by number (B) of white perch collected 
during ChesMMAP cruises in 2002-2010 combined.
A
B
n (fish) = 1,706
n (clusters) = 707
n (fish) = 1,706















































































































Figure 65.  Bottom dissolved oxygen in Chesapeake Bay, 2010.
Figure 66.  Design plans for a three-bridle, four-seam, 200 x 12cm (fishing circle) trawl proposed 
as a replacement sampling gear for the ChesMMAP Trawl Survey.
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Figure 67.  (A) #2 Bison door used by the ChesMMAP Trawl Survey during the field trials of the three-
bridle, four-seam, 200 x 12cm bottom trawl in 2010.  The surface area of these doors is 0.86m2, and 
each weighs 90kg.  (B) The three-point backstrap chain system used with the #2 Bison doors during 
the field trials of the three-bridle, four-seam, 200 x 12cm bottom trawl in 2010. (C) Picture of the
measurement of the 1500 angle between the lower aft backstrap chain and Bison door.  This angle
ensured that the backstrap chains were each of appropriate length and therefore that the door 
would remain relatively stable during fishing operations. (D) View of towing bracket with associated 
washers used to raise and lower the towing point on the door.  Changing the relative height of the 




Figure 68. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2 door
combination during the first tow.  Headline heights are given in red and wingspread measurements are in 
blue.  The optimal values for each are given in the dotted lines of the respective colors.  Vessel speed kts) 
over ground is given in green, while tow times (in seconds) is provided on the x-axis.  Pertinent information
regarding rigging adjustments, towing parameters, and prevailing conditions is given in the graph.      
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Figure 69. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2 door
combination during the second tow.  Headline heights are given in red and wingspread measurements
are in blue.  The optimal values for each are given in the dotted lines of the respective colors.  Vessel 
speed (kts) over ground is given in green, while tow times (in seconds) is provided on the x-axis.  
Pertinent information regarding rigging adjustments, towing parameters, and prevailing conditions is 
given in the graph.      
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Figure 70. Photograph showing the wear pattern on the shoe of the #2 Bison door following an
adjustment of the relative height of the towing bracket in an attempt to balance the door.  The even 
wear pattern across the width of the shoe indicates that the adjustment did correct the balance.
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Figure 71. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the third tow.  Headline heights are given in red and wingspread
measurements are in blue.  The optimal values for each are given in the dotted lines of the 
respective colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is 
provided on the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, 
and prevailing conditions is given in the graph.      
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Figure 72. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the fourth tow.  Headline heights are given in red and wingspread 
measurements are in blue.  The optimal values for each are given in the dotted lines of the 
respective colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is 
provided on the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, 
and prevailing conditions is given in the graph.      
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Figure 73. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2 door
combination during the fifth tow.  Headline heights are given in red and wingspread measurements are 
in blue.  The optimal values for each are given in the dotted lines of the respective colors.  Vessel 
speed (kts) over ground is given in green, while tow times (in seconds) is provided on the x-axis.  
Pertinent information regarding rigging adjustments, towing parameters, and prevailing conditions is 
given in the graph.      
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Figure 74. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the seventh tow.  Headline heights are given in red and wingspread 
measurements are in blue.  The optimal values for each are given in the dotted lines of the respective 
colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is provided on 
the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, and prevailing 
conditions is given in the graph. Note that changes in bridle length during the tow are denoted by 
vertical black lines.     
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Figure 75. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2 
door combination during the ninth tow.  Headline heights are given in red and wingspread
measurements are in blue.  The optimal values for each are given in the dotted lines of the 
respective colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is 
provided on the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, and 
prevailing conditions is given in the graph. Note that changes in vessel speed during the tow are 
denoted by vertical black lines.     
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Figure 76. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the tenth tow.  Headline heights are given in red and wingspread 
measurements are in blue.  The optimal values for each are given in the dotted lines of the respective 
colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is provided on 
the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, and prevailing 
conditions is given in the graph. Note that changes in vessel speed during the tow are denoted by 
vertical black lines.     
142
Figure 77. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the eleventh tow.  Headline heights are given in red and wingspread 
measurements are in blue.  The optimal values for each are given in the dotted lines of the 
respective colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) is 
provided on the x-axis.  Pertinent information regarding rigging adjustments, towing parameters, 
and prevailing conditions is given in the graph. 
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Figure 78. Headline height (m) and wingspread (m) measurements for the 200 x 12cm net/Bison #2
door combination during the twelfth tow.  Headline heights are given in red and wingspread 
measurements are in blue.  The optimal values for each are given in the dotted lines of the 
respective colors.  Vessel speed (kts) over ground is given in green, while tow times (in seconds) 
is provided on the x-axis.  Pertinent information regarding rigging adjustments, towing 
parameters, and prevailing conditions is given in the graph. 
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Figure 79. Thyboron, Type IV 44” doors that are to be paired with the three-bridle, four-seam, 200 x 




Figure 80. Locations of those stations that were towed by the ChesMMAP Trawl Survey in November
2010 using both the current survey gear (two-bridle, four-seam, semi-balloon trawl) and the 
alternate trawl (three-bridle, four-seam, 200 x 12cm net).
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Figure 81.  Total catch, in kilograms, by species for both the (A.) 200 x 12cm trawl and (B.) current
ChesMMAP Survey net.  The top ten species collected by gear (overall) at Stations 74, 77, 78, & 
80 in November 2010 are given on the x-axis.  All other species are combined into the ’Other’ 
category.  Total catch of each, in kilograms, is given on the y-axis.  An axis break was inserted 




Blue Crab and Clearnose Skate Abundance
149 
Index 434.8     284.2     111.1     814.5     635.4     72.1       555.6     341.1     1,837.3  Number
CV (x100) 20.9      29.0      25.3      55.8      20.5      42.0      154.1    21.7      42.2      
Index 70.6      46.2      24.9      191.0    106.2    16.4      95.8      62.7      235.8    Bioma ss
CV (x100) 21.9      28.7      29.8      63.7      20.7      50.7      183.3    26.9      36.8      
Figure A1.  Abundance indices (number and biomass) for male blue crabs based on delta lognormal (A), geometric (B) 
and arithmetic (C) means.
Inde x 57.5 30.2 10.8 47.4 148.4 17.6 43.3 28.1 183.9 Number
CV (x100) 9.9 14.7 18.2 13.2 7.8 26.2 10.6 14.8 7.9
Inde x 15.0 9.0 3.6 13.5 27.6 6.7 11.3 10.1 40.1 Biomass
CV (x100) 10.3 15.3 19.6 15.1 9.3 27.6 13.1 15.3 8.1
Index 390.5 268.4 104.0 517.2 573.8 94.3 685.4 312.7 1612.6 Number
CV (x100) 19.5 29.6 26.9 39.8 21.0 33.9 68.4 23.0 35.5
Index 62.5 40.9 17.1 100.4 80.4 22.3 108.0 57.7 212.0 Biomass




















Figure A2.  Abundance (kg per hectare swept) of male blue crab in Chesapeake Bay, 2010.
Figure A3.  Abundance indices (number and biomass) for mature female blue crabs based on delta lognormal (A), 
geometric (B) and arithmetic (C) means.
Index 2,620.6  959.5     601.1     2,141.0  823.8     421.6     3,007.0  1,108.1  3,267.5  Numbe r
CV (x100) 108.0    21.3      35.6      34.8      20.3      59.0      19.1      25.3      31.8      
Index 379.7    112.6    83.9      300.8    111.6    74.4      453.8    146.9    490.8    Biomass
CV (x100) 110.9    24.9      33.4      31.3      20.6      44.2      21.8      27.7      33.9      
Index 160.6 318.1 161.2 741.5 522.2 32.5 1218.3 273.9 769.3 Numbe r
CV (x100) 11.1 5.2 8.2 5.0 3.1 16.8 3.5 9.1 6.2
Index 35.4 16.2 29.8 114.3 68.0 10.1 171.3 49.9 115.7 Biomass
CV (x100) 12.9 13.5 9.2 6.2 4.7 17.9 5.1 9.6 7.5
Index 1891.4 829.2 532.6 1602.9 741.7 355.0 2277.0 1002.1 2578.7 Number
CV (x100) 58.5 19.9 28.9 25.7 18.2 39.7 17.9 23.8 19.2
Index 274.5 96.2 75.6 230.2 98.9 58.6 330.8 136.5 368.4 Biomass




















Figure A4.  Abundance (kg per hectare swept) of mature female blue crab in Chesapeake Bay, 2010.
Figure A5.  Overall abundance indices (number and biomass) for clearnose skate based on delta lognormal (A), geometric 
(B) and arithmetic (C) means.
Inde x 70.7      51.6      52.6      60.6      237.6    256.9    117.6    171.5    181.6    Number
CV (x100) 53.8      30.2      94.0      32.0      28.9      73.8      29.0      28.3      35.0      
Inde x 136.7    66.6      79.0      94.9      333.4    332.0    190.8    285.1    287.8    Biomass
CV (x100) 118.0    22.8      97.1      27.2      32.8      42.7      26.2      25.4      33.4      
Index 4.8 4.6 1.4 3.9 18.1 9.8 6.7 10.3 11.0 Number
CV (x100) 15.7 14.6 23.1 17.0 11.0 16.0 14.5 15.1 12.7
Index 5.7 4.9 1.5 4.3 22.7 12.0 8.3 13.4 13.8 Biomass
CV (x100) 15.8 15.2 23.1 17.2 10.9 15.8 14.5 14.9 12.6
Index 78.0 56.3 50.9 61.4 206.3 270.3 123.9 164.7 178.7 Number
CV (x100) 30.3 26.7 56.3 28.5 20.2 43.4 30.7 24.4 26.8
Index 126.3 68.5 67.3 85.8 288.5 331.1 194.2 272.7 277.5 Biomass




















Figure A6.  Abundance (kg per hectare swept) of clearnose skate in Chesapeake Bay, 2010.
